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CIRCUIT DEVICE AND METHOD FOR MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates to a circuit device having 
a plurality of circuit elements such as semiconductor devices 
and a method for manufacturing the same. 
Description of the Related Art 

Fig. 8 is a plan viewof a circuit device 100, anda structure 
thereof will be described with reference to the drawing. 

In the vicinity of a central portion of the circuit device 
100, an island 101 is arranged. A plurality of semiconductor 
elements 105 are securely fitted on the island formed in a 
rectangular form. A plurality of leads 102 extend so as to 
surround the island 101 . One end of the lead 102 is approximated 
to the island 101 and is electrically connected to the 
semiconductor element 105 by a thinmetal wire 103 . Inaddition, 
the other end of the lead 102 extends outside from a sealing 
resin 104 to seal the whole and forms an external electrode. 

However, in the above-described circuit device 10, all 
semiconductor elements 105 are sealed by the sealing resin 104 . 
In addition, if either of the semiconductor devices 105 is a 
semiconductor element having a memory, replacement of the 
semiconductor element is required for a change of this memory. 
Therefore, because all semiconductor devices are resin-sealed, 
rearrangement of semiconductor elements is troublesome in the 
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circuit device 10, therein a problem has existed. 

Furthermore, since the plurality of semiconductor 
elements 105 are built in, if a failure occurs in either 
semiconductor element 105, the circuit device 100 itself fails, 
and improvement in the yield is limited, therein a problem has 
existed. 

SUMMARY OF THE INVENTION 

The embodiment of present invention has been made in view 
of the problems, and it is a principal object of the embodiment 
of present invention to provide a circuit device which solves 
the above-described problems by a structure wherein built-in 
circuit elements are exposed from a sealing resin. 

A circuit device of the embodiment of present invention 
has a configuration in which circuit element is sealed by a 
sealing resin, wherein a cavity portion is provided in the 
sealing resin, and the circuit element is stored in the cavity 
portion . 

A circuit device of the embodiment of present invention 
comprises : an island on whicha first circuit element is affixed; 
a plurality of leads which extend around the island and are 
electrically connected to the first circuit element; a sealing 
resin which seals the first circuit element, island, and leads 
and forms a cavity portion; and a second circuit element stored 
in the cavity portion. 

A method for manufacturing a circuit device of the present 
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invention comprises: sealing a first circuit element 
electrically connected to an external electrode with a sealing 
resin, and furthermore, providing a cavity portion in the sealing 
resin; and storing a second circuit element in the cavity 
portion . 

According to the embodiment of present invention, the 
second circuit element 15B can be stored in the cavity portion 
18 provided in the sealing resin 16 to seal the whole. 
Accordingly, by only a change of the second circuit element 
15B, functions of the circuit device 10 can be changed. 

Furthermore, if a semiconductor element having a memory 
portion such as a ROM is employed as a second circuit element 
15B, it becomes possible to incorporate user-specific 
information into the second circuit element 15B. Accordingly, 
by commonly using the first circuit element 15A of a signal 
processing element and specializing the second circuit element 
15B in each user, it becomes possible to respond to respective 
users only by changing the second circuit element 15B. 

DESCRIPTION OF THE DRAWINGS 
Fig. lA is a perspective view and Fig. IB is a sectional 
view showing a circuit device of the embodiment of present 
invention . 

Fig. 2 is a plan view showing a circuit device of the 
embodiment of present invention. 

Fig. 3A is a sectional view. Fig. 3B is a sectional view. 
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and Fig. 3C is a sectional view showing a circuit device of 
the embodiment of present invention. 

Fig. 4 is a plan view showing a circuit device of the 
embodiment of present invention. 

Fig. 5A is a plan view and Fig. 5B is a sectional view 
showing a method for manufacturing a circuit device of the 
embodiment of present invention. 

Fig. 6 is a sectional view showing a method for 
manufacturing a circuit device of the embodiment of present 
invention . 

Fig. 7 is a sectional view showing a method for 
manufacturing a circuit device of the embodiment of present 
invention . 

Fig. 8 is a plan view showing a related circuit device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to Figs. 1, a configuration of a circuit device 
lOA of the present embodiment will be described. Fig. lA is 
a perspective view of the circuit device lOA, and Fig. IB is 
a sectional view thereof. 

Referring to Fig. lA and Fig. IB, the circuit device lOA 
of an embodiment comprises: an island 12 to whose top a first 
circuit element 15A is fixedly fitted; a plurality of leads 
which extend around the island 12 and are electrically connected 
to the first circuit element ISA; a sealing resin 16 which seals 
the first circuit element ISA, island 12, and leads 11 and forms 
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a cavity portion 18; and a second circuit element 15B stored 
in the cavity portion. These respective components will be 
described in the following. 

As the first circuit element 15A, a semiconductor device 
is herein employed, and this is fixedly fitted on the island 
12 via an adhesive. And, the first circuit element 15A and 
leads 11 are electrically connected via thin metal wires 17. 
Furthermore, bridges 13 and the first circuit element 15A are 
connected via thin metal wires 17. In addition, as the first 
circuit element 15A, a semiconductor element to perform signal 
processing can be employed. Concretely, a circuit to process 
a moving image displayed on a display of a television, or the 
likecanbe formed on the first circuit element ISA. Inaddition, 
a circuit to control a memory portion, etc., of the second circuit 
element 15B may be formed on the first circuit element 15A. 
In addition, as the first circuit element 15A, in addition to 
a semiconductor element, a passive element such as a resistor 
or capacitor and an active element such as a diode can be generally 
employed. Furthermore, it is also satisfactory that a 
plurality of elements out of these are employed as a first circuit 
element ISA. 

As the second circuit element 15B, a semiconductor element 
can be employed. The second circuit element 15B is fixedly 
fitted with its face down to the leads 11 and bridges 13 exposed 
inside the cavity portion 18 via a brazing material such as 
a solder. Herein, as the second circuit element ISB, a 
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semiconductor element having a memory portion such as a ROM 
(Read Only Memory) can be employed. Concretely, additional 
information such as a number of channels, which is displayed 
in a manner superposed with an image on a display portion of 
a television or the like, can be built in the above -described 
ROM- In addition, as the second circuit element, it is also 
possible to employ, in addition to a bare IC chip, a resinpackage 
having a semiconductor element built-in. When a package such 
asaBGA (Ball Grid Array) is employed as a second circuit element 
15B, this is fixedly fitted to connection terminals 14 by surface 
mounting . 

As a material of the sealing resin 16, a thermoplastic 
resin or a thermosetting resin can be generally employed. 
Herein, the first circuit element ISA, second circuit element 
15B, island 12, leadsll, and bridges 13 are sealed by the sealing 
resin 16. In addition, in a region where the second circuit 
element 15B is placed, the cavity portion 18, which is a region 
where the sealing resin 16 has been part ially removed, is formed. 

The cavity portion 18 is a region where the sealing resin 
16 has been partially removed, and is formed so that the size 
is slightly greater than that of the second circuit element 
15B to be stored therein. In addition, from four sides of a 
lateral side portion of the cavity portion 18, end portions 
of the leads 11 and end portions of the bridges 13 are exposed 
to form connection terminals to the second circuit element 15fi. 
Herein, it is also possible to provide a plurality of cavity 
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portions 18. ' . 

Next, referring to Fig. 2, a plane configuration of the 
circuit device lOA will be mainly described. 

For the island 12, material thereof is selected in 
consideration of adhesive characteristics of the brazing 
material, bonding characteristics, andplating characteristics , 
and the material is formed of a metal mainly of Cu, a metal 
mainly of Al , or an alloy such as Fe-Ni . In addition, on the 
top of the island 12, the first circuit element 15A is mounted 
via an adhesive. 

The leads 11 are formed of a material identical to that 
of the above-described island 12, wherein one end of each is 
approximated to the island 12 and is connected to a element 
and the other end is exposed outside from the sealing resin 
16 to form an external electrode. Herein, the leads 11 are 
lead out from two opposing sides of the sealing resin 16 to 
form a DIP (Dual Inline Package) . However, it is also possible 
to employ packaging methods of other embodiments such as a QFP 
(Quad Flat Package) and a QFN (Quad Flat Non- leaded Package) . 

The bridges 13 are arranged in a plural number between 
the first circuit element 15A and second circuit element 15B, 
and have a function to electrically connect both circuit elements 
In addition, the individual bridges 13 are electrically 
independently provided. Herein, the first circuit element 15A 
is connected to one end of the bridge 13 via a thin metal wire 
17. Furthermore, via a brazing material such as solder, the 
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second circuit element 15B is connected to the other end of 
the "bridge 13 , 

Referring to Figs. 3, configurations of circuit devices 
of other embodiments will be described. Fig. 3A to Fig. 3B 
are sectional views of the respective embodiments. A plane 
configuration is basically the same as that of the 
above-described circuit device 10. 

Referring to Fig . 3A, a configuration of the circuit device 
lOB will be described. Herein, inside the cavity portion 18, 
the sealing resin is formed under the bridge and lead 11 . Other 
aspects of the configuration are the same as those of the circuit 
device lOA. 

Referring to Fig . 3B, a configuration of the circuit device 
IOC will be described. Herein, the island 12, bridge 13, and 
lead 11 are formed on the surface of a mounting substrate 19, 
and an external electrode 2 0 provided in a manner penetrating 
the mounting substrate 19 and the lead 11 , etc., are electrically 
connected . 

Referring to Fig. 3(C), a configuration of the circuit 
device lOD will be described. Herein, the island 12, bridge 
13, and lead 11 are formed in a manner embedded in the sealing 
resin 16. In addition, side surfaces of the lead 11, etc., 
are formed in a curved manner, whereby adhesion to the sealing 
resin 16 is improved. 

Next, referring to Fig. 4 to Fig. 7, a method for 
manufacturing the circuit device lOA shown in Fig. 1 will be 
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described. 

First, referring to Fig. 4, an island 12, bridges 13, 
and leads 11 are formed by shaping a metal plate. .This step 
can be carried out by a press or etching step . Herein , suspension 
leads to fix the island 12 may be provided. In addition, since 
thebridges 13 are not electrically connected to other positions , 
the bridges 13 can be fixed by taping the bridges 13 to an adhesive 
tape 21. In addition, connection terminals formedof end portions 
of the bridges 13 or leads 11 are formed around a cavity portion 
18 to be formed. 

Next, referring to Fig. 5, a first circuit element ISA 
is fixedly fitted. First, via an adhesive, the first circuit 
element 15A is fixedly fitted to the island 12 . Next, via thin 
metal wires 17, the leads 11 or bridges 13 and the first circuit 
element 15A are electrically connected. 

Next, referring to Fig . 6, the upper surf aces of connection 
terminals 14 in a position where a second circuit element 15B 
is connected are protected while sealing is carried out by a 
sealing resin 16. This step can be carried out by injection 
molding by use of a thermoplastic resin or transfer molding 
by use of a thermosetting resin. A metal mold used in this 
step is composed of an upper metal mold 22 and a lower metal 
mold 23, and a convex part 22A of a size corresponding to the 
cavity portion 18 is provided in the upper metal mold 22. 
Furthermore, in the lower metal mold 23 as well, a convex part 
22A may be provided at an identical position to the upper metal 
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mold. 

Resin sealing is carried out in a condition where the 
lower surface of the convex part 22A of the upper metal mold 
22 is in contact with the upper surface of the connection terminal 
14. Thereby, the sealing resin 16 is prevented from adhering 
•to the upper surfaces of the connection terminals 14. 
Furthermore, resin sealing may be carried out after the upper 
surfaces of the connection terminals 14 are covered by a resinous 
tape. In addition, after this step ends, quality of the first 
circuit element 15A and connect ion positions thereof is checked 
by measurement of electrical characteristics. And, only ones 
judged to be non-defective by this measurement are transferred 
to the next step. Accordingly, since only confirming second 
circuit elements 15B are employed in the next step as well, 
the yield can be improved. 

Next, referring to Fig. 7, the second circuit element 
15B is stored in the cavity portion 18 . Concretely, the second 
circuit element 15B is fixedly fitted with its face down to 
the connection terminals 14 exposed inside from the four sides 
of the cavity portion 18 via a brazing material. Through the 
above steps, a circuit device lOA is manufactured. 

In addition, in the present embodiment, the circuit device 
lOA can also be delivered, without fixedly fitting the second 
circuit element 15B by a brazing material, only with the second 
circuit element 15B mechanically stored in the cavity portion 
18. In this case, although the second circuit element 15B is 
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not fixedly fitted, since the second circuit element 15B is 
mechanically in contact with the contact terminals 14, a test 
can be performed without a problem. Fixed fitting of the second 
circuit element 15B can be simultaneously performed in a reflow 
step of placing the circuit device 1 OA on a motherboard or the 
like. Accordingly, it becomes possible to change the second 
circuit element 15B until the last step where the circuit device 
lOA is mounted on a set. 

The advantage of present embodiment exists in that cavity 
portion 18 is provided in the circuit device 10, and the second 
circuit element 15B can be externally provided in this cavity 
portion 18. Concretely, the first circuit element 15A, which 
is a semiconductor element to perform signal processing, is 
built in the sealing resin 13 . And, the second circuit element 
15B having a memory portion where setting information, etc., 
is stored can be externally provided in the above -described 
cavity portion 18 . Accordingly, even when setting information 
is different depending on the users , by only preparing the second 
circuit element 15B for each user, other parts can be prepared 
in common. For example, in terms of a control module of a video 
apparatus such as a television, the character style and font 
size for displaying channel numbers are different among users. 
Therefore, by storing the information in the second circuit 
element 15B, a circuit device 10 as a control module to satisfy 
user demands can be provided by only replacing the second circuit 
element 15B. 
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